Research Notes : Cyst nematode screening methods, indexes and their uses by Beatty, K. D. et al.
Volume 10 Article 8
4-1-1983
Research Notes : Cyst nematode screening
methods, indexes and their uses
K. D. Beatty
Arkansas State Unversity
R. D. Riggs
Arkansas State Unversity
Darrell Widick
Arkansas State Unversity
C. E. Caviness
Arkansas State Unversity
I. L. Eldridge
Arkansas State Unversity
See next page for additional authors
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Plant
Breeding and Genetics Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized editor of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Beatty, K. D.; Riggs, R. D.; Widick, Darrell; Caviness, C. E.; Eldridge, I. L.; Hancock, Floyd; and Davis, John (1983) "Research Notes :
Cyst nematode screening methods, indexes and their uses," Soybean Genetics Newsletter: Vol. 10 , Article 8.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol10/iss1/8
Research Notes : Cyst nematode screening methods, indexes and their
uses
Authors
K. D. Beatty, R. D. Riggs, Darrell Widick, C. E. Caviness, I. L. Eldridge, Floyd Hancock, and John Davis
This article is available in Soybean Genetics Newsletter: http://lib.dr.iastate.edu/soybeangenetics/vol10/iss1/8
17 
UNIVERSITY OF ARKANSAS AND ARKANSAS STATE UNIVERSITY 
Northeast Research and Extension Center 
Keiser, AR 72351 
United States 
1) Cyst nematode screening methods, indexes and their uses. 
The threat of the soybean cyst nematode, Heterodera glycines Ichinohe, 
to soybean in the North Central States of the United States is continuing 
and will likely increase in severity with time. Southern states have dealt 
with this pest for a number of years and states with large acreages have de-
signed screening methods to detect and test for nematode resistance. 
This report describes the screening method used a t the Northeast Re-
search and Extension Center, Keiser, Arkansas. There have been no cyst nema-
todes detected at Keiser (NEREC) and, because of this, it was decided by the 
cooperative team members not to screen for cyst nematode on soybean lines, 
bulks and other material at Keiser. We, therefor e, have been send ing our 
material to Arkansas State University at Jonesboro, AR, and to the Univer-
sity of Arkansas at Fayetteville, AR, for screening purposes. 
At Jonesboro, personnel have collected soil from the "hottest" areas 
available with which to screen soybeans. Soil has been collected from an 
area in Missouri and other areas that are reported to contain a mixture of 
races 3, 4 and "5". Race "5" has been r epor t ed to infect 'Bedford', a ma-
turity group V cultivar with resistance to races 3 and 4 of cyst nematode . 
At Jonesboro, no direct attempt has been made to screen for specific races 
using specific soybean cultivars or Plant Introductions (Pis) to separate the 
cys t nematode r aces. 
At Fayetteville, Dr . Riggs has developed a technique, over a number of 
years, t o separate and screen soybean breeding material fo r the specific 
races of cyst nematode. The Fayetteville program tests soybean material 
against 'Lee' cultivar - the susceptible commercial check, 'Pickett' culti-
var - an older cultivar resistant to race 3, ' Peking ', Bedford, PI 88788 , PI 
90763J and PI 90763R. Cyst counts taken from the roots of Lee cultivar ar e 
taken as 100% susceptible and the average counts taken f rom the tester lines 
(i . e., Pickett, Bedford, Peking , PI 88788 , PI 90763J and PI 90763R) and the 
soybean material to be screened are divided by the average counts from Lee 
cultivar to obtain a susceptibility index relative to Lee, a standard soy-
bean type in the southern U.S. 
At Jonesboro, six frequency classes have been established (0, 1 , 2 , 3, 
4, 5) for visual screening of each tested pot of soybean. 0 class repre-
sents no cysts present on the root ball, class 1 = 1 to 5 cysts present, 
class 2 = 6 to 10 cysts read, class 3 = 11 to 20 cysts read, class 4 = 21 
to 30 cysts observed and class 5 = 31 or more cysts present on the root ball. 
We have taken the Fayetteville Lee cultivar race-specific susceptihility 
indexes and the Jonesboro field screening class observation and combined them 
t o give a rather complete picture of the susceptibility or resistance (or 
tolerance) of each line or bulk screened. A plant b r eeder, by using these 
procedures, can detect resistance or susceptibility to specific races and to 
field populations of cyst nematode that threaten soybean producers in commer-
cial soybean growing areas. We have included appropriate checks after each 
20 or 30 entries and do not identify the entries until the screening proce-
dures have been completed. Computer assistance would speed the computation 
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of the Jonesboro data to obtain the "resistance index." If raw data were 
keypunched into a prograrraned system for the indexes, the operation would be 
greatly enhanced. 
An example of specific data is given in Table 1 using Bedford and ex-
perimental lines to demonstrate how the indexes are obtained. By subtracting 
the Fayetteville indexes from 100, a "resistance index" would be obtained 
rather than a "Lee susceptibility index." 
By using the above procedures, researchers may obtain data that will 
lead to new approaches for solving the mechanism of resistance of such lines 
as PI 90763, PI 88788 and Peking. The resistance is likely to be a combina-
tion of biochemical and biophysical factors and will have to be bred into 
soybean. If the resistance mechanism is purely biochemical, a compound 
might be synthesized to give "field resistance" and breeders could concen-
trate on yield factors. However, the resistance complex probably will in-
volve both chemical and physical structures of the root not yet defined . 
Possible current uses of the combination of the specific race screen 
and the "field screen" include the following: 
1) Reselection within Bedford to obtain higher resistance levels than 
that currently obtained and possibly reducing the amount of black 
seed and "bleeding hilas" now found in Bedford. 
2) Achieve more thorough resistance levels to known races of cyst (1) 
and to the "hottest," newest , most damaging populations present with-
in specific field areas (2). 
3) Compare efficacy of "race screening" versus "field screening" methods 
and to compare both methods to the "petri dish" technique currently 
in use. Our concern with the "petri dish" technique would be whether 
or not the infection at days 3 to 10 in the petri dish would simulate 
the actual infection ontogeny that occurs in the field . That is, do 
"petri dish" techniques represent, accurately, when economic infection 
levels occur in the field and, if not, why not? 
4) Race changes can be observed, particularly from the field soil used 
for the "field resistance" screen and reselection for new specific 
races would then be appropriate. 
5) Detection of the effect of the "Arkansas rotation" recommendations on 
specific races can be monitored easily and, if changes seem appropriate 
in either the host soybean alleles for resistance or the crop rotation 
recommendations, they could be done. 
6) New research opportunities will appear when plant pathologists/nema-
tologists and plant breeders are invulved in a team effort required by 
this type of program. Biological control of the Heterodera spp . and 
other control methodologies will be forthcoming but require a monitor-
ing program as described above. 
7) Improved explanation of the genetics of nematode resistance should be 
facilitated since better control of "field" populations and individual 
races would be available. 
Table 1. Soybean cyst nematode data obtained from Fayetteville and Jonesboro, AR, screening locations 
Faletteville - (race-s2ecific screen) 
Race 3 Race 4 
re2lications Susceptibility 
replications Susceptibility 
Entry No. 1 2 3 4 5 Ave. Index 1 2 3 4 5 Ave . Index 
1 (Lee) 200 460 480 208 320 334 100.0 320 1280 960 720 1080 1072 100.0 
2 (Bedford) 1 6 10 13 10 8 2.4 40 60 200 280 145 13.5 
3 15 4 12 20 38 18 5.4 200 72 144 168 124 142 13 . 2 
4 5 24 160 8 8 41 12.3 144 132 100 84 104 113 10 . 5 
5 22 4 2 0 200 46 13.8 120 92 172 104 128 123 11.5 
------------------------------------------------------
Jonesboro - (Field resistance screen) (C) 
(A) (B) Potential 
Surviving Susceptibility Infection class Possible Total infection Resistance 
Entry No. plant class "2oints" assigned 100% actual index - % index 
number 
0 1 2 3 4 5 0 1 2 3 4 5 infection* 
points (B).;. (A)xlOO) 100-(C) ,_. 
'° 
1 (Lee) N/Aa 
2 (Bedford) 8 1 4 3 0 0 0 0 4 6 0 0 0 40 10 25 75 
3 4 0 0 4 0 0 0 0 0 8 0 0 0 20 8 40 60 
4 2 0 0 2 0 0 0 0 0 4 0 0 0 10 4 40 60 
5 10 0 0 7 3 0 0 0 0 14 9 0 0 50 23 46 54 
*Plant number x 5 (worst infection level) . 
8N/A = Not applicable . 
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